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1 $\ulcorner \mathrm{a}\mathrm{e}$
$X=\mathbb{C}^{n}$ $n$ $f_{1}$ (x), . , $f_{n}$ (x) $\in \mathcal{O}x$ $F=$
$\{j_{1}, . . . , f_{n}\}$ , .
$\varphi(x)\in \mathcal{O}x$ G: , Hermite-Jacobi
$K_{F}( \varphi)(y)=(\frac{1}{2\pi i})^{n}\int$ $\int\frac{Q(x,y))}{f_{1}(x)1\}\ulcorner f(x)}\varphi$(x)&






, , $f1$ , , $f_{n}$
Grothendieck .
$f_{1},$
$.|$ , $f$n $I$ , $I\mathrm{f}_{F}(\varphi)-\varphi\in I$





O $/I$ . ,
$\mathcal{O}_{X}/I$
$[4, 5]$ , D-







K=Q. $n$ $K[x]=K$ [x1, $\mathrm{r}$ ” $x_{n}$ ] $n$
$f1$ (x), .{’ $f_{n}(x)\in K$ [x] , $F=$ { $f1($x), . , $f_{n}($x)}
. $f_{1}$ (x), . . , $f_{n}$ (x)
$I=\langle f1$ (x), . , $f_{n}(x))\subset K$ [x], $Z\subset X$
$p(x)\in K$ [x] , $x$ Grothendieck
$( \frac{1}{27\Gamma\dot{i}})^{n}\int$ $\int\frac{Q(x,y)}{f_{1}(x),f_{n}(x)}.\varphi(x)h$
. , $Q$ (x, $y$ ) ,
$f_{j}(x)-f_{j}(y)= \sum_{j=1}^{n}q_{i}$j $(x, y)(x_{j}-y_{j})$
$|\mathrm{J}$ $(qij (x, y))_{i,j}$ $Q$ ( x, $y$ ) $=\det$ ( $(qij$ (x, $y$ ) $)_{i,j}$ ) .
$K$ [x], $K$ [y] . ( $K$ [x], $K$ [y]
. , ,
.)
, $g$ , $I$ Gr(I)
$g$ 1 , $g$ normal form $\mathrm{N}\mathrm{F}_{I}$(g) .
$g-\mathrm{N}\mathrm{F}_{I}(g)\in I$
.
3$E=$ { $b$ (y) $\in K[y]|\mathrm{N}\mathrm{F}_{I}(.b)=b$} , $E$ ,
$K[y]U$ $7\ovalbox{\tt\small REJECT}$ . , $E$ $\{b_{1}(y), , b_{d}(y)\}$
, , .
$Q$ (x, $y$ ) $\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a},1$ forrn , $b_{1}$ ( y) $)$ 1 , $b_{d}$ ( y)
. $b_{j}$ (y) $f?j$ ( x) $)$ , $Q$ ( x, $y$ ) normal
form
$\mathrm{N}\mathrm{F}$ ( $Q$ (x, $y)$ ) $= \sum_{j=1}^{d}hj$ (x) $b_{j}(y)$
. $I\acute{\iota}_{F}$
$\mathrm{A}_{F}’(p)(y)=(\frac{1}{2\pi i})^{n}\int$ $\int\sum_{j}\frac{h_{j}(x)p(x)}{f_{1}(x)..f_{n}(x)}b_{j}$ Ctt)) $h$
. .
Lemma 2.1 $p(x)\in K$ [x] , .
(i) $K_{F}(p)\in E$
(ii) $( \frac{1}{2\pi i})^{n}\int 1\cdot\cdot\int\frac{Q(x,y)}{f_{1}(x)\ldots f_{n}(x)}p$ (x)b–KF(p)(y) $\in I$
$K[x]/I$ $E$ ,
.
Theorem 2.1 ([4, 5, 6]) $\mathrm{A}_{\acute{F}}$ : $K[x]/Iarrow K[x]/I$
,
$R_{\acute{F}}$ $K$ (x, $y$ ) ,
$\{\begin{array}{l}h_{j}(x)f_{1}(x)\prime.f_{n}(x)\end{array}\}\in Ext_{K[x]}^{n}(K[x]/I, K[x])$
,
$K(x, y)= \sum_{j=1}^{d}bj(y)\{\begin{array}{l}h_{j}(x)f_{1}(x).f_{n}(x)\end{array}\}\in K[y]/I\otimes Ext_{\mathrm{A}’[x]}^{n}(K[x]/I, K[x])$
.
, Grothendieck pairing .
$K[x]/I\cross Ext_{R^{r}[x]}^{n}(K[x]/I, K[x])arrow K$.





Theorem 2.2 ([4, 5, 6]) $\{\{\begin{array}{l}h_{j}(x)f_{1}(x).|\cdot f_{n}(x)\end{array}\}|j=1, \mathrm{r}1)d\}$ ,
$E\cong K[x]/I$ { $b_{1}(x),$ $1$ , $b_{d}($x)} ,
3
$i$ : $Ext_{K[x]}^{n}(K.[x]/I, K[x])arrow H_{[Z]}^{n}(K[x])$
$\sigma_{F}=i(\{f_{1}(x) \mathrm{l} .f_{n}(x)\})\in H_{[Z]}^{n}(K[x])$
. $\sigma_{F}$ .
, $I$ $I=I_{1}\cap I_{2}\cap\cdots\cap I\ell$ .
$I$ $\sqrt{I}$ ) $\sqrt{I}=\mathfrak{p}_{1}\mathrm{n}\mathfrak{p}_{2}\cap$ }{ $\mathrm{l}\mathrm{n}\mathfrak{p}f$ , , $\mathfrak{p}_{\lambda}$
$I_{\lambda}$ $\sqrt{I_{\lambda}}$ . $I_{\lambda}$ $Z_{\lambda}=V(\mathfrak{p}_{\lambda})\subset X$
. $\sigma_{F}\in H_{[Z]}^{n}$ ( $K[$x]) $Z=Z_{1}\cup$ $\cup Z\ell$ ,
$\sigma F=\sigma$Z$1+$ $1+\sigma$z$\lambda+$ $,$ $+\sigma$z$\ell$
. , $\sigma_{Z_{\lambda}}\in H_{[Z_{\lambda}]}^{n}$ ( $K[$x]) .
$K$ $K[x, \frac{\partial}{\partial x}]$ $D_{X}$
$|$ $\sigma z_{\lambda}$ Weyl $D_{X}$ annihilator $Ann_{D_{X}}(\sigma z_{\lambda})$
, $\mathrm{i}.\mathrm{e}_{)}$.
$Ann_{D_{X}}(\sigma_{Z_{\lambda}})=\{P\in D_{X}|P\sigma_{Z_{\lambda}}=0\}$ .
, $Dx$ - $M_{\sigma_{\lambda}}$ $M_{\sigma_{\lambda}}=Dx/Ann_{D_{X}}$ (\sigma z\leftrightarrow . $D_{X^{-}}$





, $f_{1},$ . , $f$ Jacobian
$\partial$ (xh...,x $n$ )
$\partial f_{1}$ ,..., $f_{7}$ )
$J$
$\backslash \backslash$ , $J_{\lambda}=\mathrm{N}\mathrm{F}_{I_{\lambda}}(J)$
$m_{\lambda}=\dim(K[x]/I_{\lambda})/\dim(K[x]/\mathfrak{p}_{\lambda})$
. $Z_{\lambda}$ delta $\mathit{5}_{Z_{\lambda}}\in H_{[Z_{\lambda}]}^{n}(K[x])$ .
.
Theorem 3.1 ([4, 5, 6]) $P\eta=0_{f}\forall P\in$
AnnD $(\sigma z_{\lambda})$ $\eta\in H_{[Z_{\lambda}]}^{n}.$ ( $K[$x])
, $J_{\lambda}\eta=m_{\lambda}\delta_{Z_{\lambda}}$ , $\sigma_{Z_{\lambda}}$ $\mathrm{t}$
, $M_{\mathfrak{p}_{\lambda}}=Dx/D_{X}\mathfrak{p}$ \lambda $Dx$- $M_{\sigma_{\lambda}}$ $Dx$- $M_{\mathfrak{p}_{\lambda}}$
$D_{X}$ - HomD ( $M_{\sigma_{\lambda}}$ , 4\leftrightarrow . ,
K- .
Lemma 3.1 .
$T\in Hom_{D_{X}}$ $(M_{\sigma_{\lambda}}, M_{\mathfrak{p}_{\lambda}})\Leftrightarrow PT\in D_{X}\mathfrak{p}_{\lambda},P\forall\in Ann_{D_{X}}(\sigma z_{\lambda})$ .
$M_{\sigma_{\lambda}}$ $Z_{\lambda}$ , .




$Hom_{D_{X}}$ $(M_{\sigma_{\lambda}}, H_{[Z_{\lambda}]}^{n}(K[x]))\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{K}\{T_{\lambda}u\delta_{Z_{\lambda}}|u\in K[x]/\mathfrak{p}_{\lambda}\}$ .
. $Hom_{D_{X}}(M_{\sigma_{\lambda}},$ $M$\tilde Dx- ,
$Hom_{D_{X}}(M_{\sigma_{\lambda}}, M_{\mathfrak{p}_{\lambda}})\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{K}\{T_{\lambda}u|u\in K[x]/\mathfrak{p}_{\lambda}\}$
. ,
$Hom_{D_{X}}$ $(M_{\mathfrak{p}_{\lambda}} , H_{[Z_{\lambda}]}^{n}(K[x]))\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{I\mathrm{f}}\{u\delta_{Z_{\lambda}}|u\in K[x]/\mathfrak{p}_{\lambda}\}$
. ,
$Hom_{D_{X}}$ $(M_{\sigma_{\lambda}}, H_{[Z_{\lambda}]}^{n}(K[x]))\cong$ Span$K${T$\lambda$u$\delta_{z_{\lambda}}|u\in K[x]/\mathfrak{p}_{\lambda}$ }
.
, $\sigma z_{\lambda}=S_{\lambda}\delta_{Z_{\lambda}}$ , $S_{\lambda}$ $u_{\lambda}\in K[x]$ ,
$S_{\lambda}=T_{\lambda}u$ \lambda . $u_{\lambda}$ ,
.
Lemma 3.2
$\sigma_{Z_{\lambda}}=T_{\lambda}u\delta_{Z_{\lambda}}$ $J_{\lambda}T_{\lambda}u-m_{\lambda}\in D_{X}\mathfrak{p}_{\lambda}$ .
. $J_{\lambda}\sigma_{Z_{\lambda}}=m_{\lambda}\delta_{Z_{\lambda}}$ , $(J_{\lambda}T_{\lambda}u-m_{\lambda})\delta_{Z_{\lambda}}=0$ . $Ann_{D_{X}}(\delta_{Z_{\lambda}})=$
$D_{X}\mathfrak{p}_{\lambda}$ ) $J_{\lambda}T_{\lambda}u-m_{\lambda}\in D_{X}\mathfrak{p}$ ’ .
$h_{j}$ (x) ) $S_{\lambda}$ $S_{\lambda,j}=h_{j}$ (x) $S_{\lambda}$
$S_{\lambda,j}$ $I\mathrm{f}_{\lambda,\mathrm{j}}$ ,





${\rm Res}_{Z}([ \frac{p(x)h_{j}(x)}{f_{1}(x).f_{n}(x)}]dx)$ $=$ ${\rm Res}_{Z}(p(x)h_{j}(x)\sigma_{F}dx)$
$=$ $\sum_{\lambda=1}^{f}{\rm Res}_{Z_{\lambda}}(p(x)h_{j}(x)\sigma_{Z_{J}}dx)$
$=$ $\sum_{\lambda=1}^{f}\sum_{\beta\in Z_{\lambda}}(K_{\lambda,j}p)(\beta)$
. $h_{j}\sigma_{F}\in H_{[Z]}^{n}(K[x])$ $p(x)$
$K_{\lambda,j}$ \Phi .
4 Noether
, $[8, 9]$ $4\not\subset$ ,
$T_{\lambda},$ $S_{\lambda}$ , $S_{\lambda,j}$ .
, $Dx$- $M_{I_{\lambda}}$ $M_{I_{\lambda}}=Dx/D_{X}I$\lambda
. $M_{I_{\lambda}}$ $M_{\mathfrak{p}_{\lambda}}=D_{X}/D_{X}\mathfrak{p}$ \lambda $Dx$- K-
$Hom_{D_{X}}$ (M\sim Mp\leftrightarrow $Hom_{D_{X}}(M_{I_{\lambda}}, M_{\mathrm{p}_{\lambda}})$ $D\chi-$
7$K[x]/\mathfrak{p}_{\lambda}$ . $Hom_{D_{X}}$ (MI,, Mp\leftrightarrow K-
$\dim.(K[x]/I_{\lambda})$ , $K[x]$ -
$m_{\lambda}=\dim(K[x]/I_{\lambda})/\dim(K[x]/\mathfrak{p}_{\lambda})$
.
([9]) $Hom_{D_{X}}(M_{I_{\lambda}},$ $M$\tilde K\models ]/p,-
, $I_{\lambda}$ .
$D_{X}$- $M_{\sigma_{\lambda}}$ $Z_{\lambda}=V(\mathfrak{p}_{\lambda})$ ,
$D_{X}I_{\lambda}\subset Ann_{D_{X}}$ (\sigma z\leftrightarrow . , $M_{\sigma_{\lambda}}=D_{X}/Ann_{D_{X}}$ (\sigma z\leftrightarrow
,
$0arrow Hom_{D_{X}}(M_{\sigma_{\lambda}}, M_{\mathfrak{p}_{\lambda}})arrow Hom_{D_{X}}(M_{I_{\lambda}}, M_{\mathfrak{p}_{\lambda}})$
.
, $\{R_{\lambda,1}, \llcorner. , R_{\lambda,m_{\lambda}}\}$ $Hom_{D_{X}}(M_{I_{\lambda}},$ $M$\tilde
. , T\lambda \in Hom X ( $M_{\sigma_{\lambda}}$ , 4\leftrightarrow ,
$\Gamma T_{\lambda}=\sum R_{\lambda,k}t_{k}(x),$ $t_{k}(x)\in K[x]/\mathfrak{p}_{\lambda}$
. $T_{\lambda}$ $\sigma_{Z_{\lambda}}=S_{\lambda}\delta_{Z_{\lambda}}$
$S_{\lambda}$ , , $I_{\lambda}$
. $\dagger\not\in$ ,
[10] .
$h_{j}rz_{\lambda}=S\lambda,j\delta Z_{\lambda}$ $S_{\lambda,j}$ , $h_{j}$ (x)
$S_{\lambda}=T_{\lambda}u_{\lambda}$ . $Hom_{D_{X}}(M_{I_{\lambda}}, M_{\mathfrak{p}_{\lambda}})$ K[x]-
, $S_{\lambda,j}$ , HomD $(M_{\sigma_{Z_{\lambda}}}, M_{\mathfrak{p}_{\lambda}})$






(ii) $T_{\lambda}\in Hom_{D\chi}(M_{\sigma_{\lambda}}, M_{\mathfrak{p}_{\lambda}})$
8(iii) $\sigma z_{\lambda}=S_{\lambda}\delta_{Z_{\lambda}}$ $S_{\lambda}=T_{\lambda}u$ \lambda
(iv) $h_{j}S_{\lambda}$
.
, $S_{\lambda,j}=h_{j}S$\lambda HomD ( $M_{I},$ , 4\leftrightarrow
. , $Hom_{D_{X}}(M_{\sigma_{\lambda}}, M_{\mathfrak{p}_{\lambda}})\subset H\circ m_{D_{X}}(M\backslash$ , 4\leftrightarrow ,
$\ovalbox{\tt\small REJECT}$ $Hom_{D_{X}}(M_{I_{\lambda}}, M_{\mathfrak{p}_{\lambda}})$ .
$Hom_{D_{X}}(M_{I_{\lambda}}, M_{\mathfrak{p}_{\lambda}})$ $K[x]/\mathfrak{p}_{\lambda}$ - , $K[x]/\mathfrak{p}_{\lambda^{-}}$
$R_{\lambda,1,.1}|’ R_{\lambda,m_{\lambda}}$ ,
(ii), (iii), (iv) .
$\succ$ .
$E=\{b(x)\in K[x]|\mathrm{N}\mathrm{F}_{I}(b)=b\}$ , $\{b_{1}, . \langle , b_{d}\}$
/I $=\langle$ $f$i, , $(f_{\mathrm{n}}\rangle$ . $\Gamma$ $I_{\lambda}\cap\cdot|$ $\cap b$
,
(i) $\mathrm{N}\mathrm{F}$ ( $Q$ (x, $y)$ ) $= \sum bj$ (x) $h_{j}$ (y) .
(ii) $\sigma z_{\lambda}$ annihilator $Ann_{D_{X}}$ (\sigma z\leftrightarrow ([11]).
(iii) $Hom_{D_{X}}(M_{I_{\lambda}},$ $M$\tilde $\mathrm{K}[x]/\mathfrak{p}$ x $[]$ $R_{\lambda,1,.\downarrow}$ , , $R_{\lambda,m_{\lambda}}$
([10]).
(iv) $Hom_{D_{X}}(M_{\sigma_{\lambda}}, M_{\mathfrak{p}_{\lambda}})$ K[x] ,- $T_{\lambda}$ .
$T_{\lambda}= \sum R_{\lambda,k}t_{k}(x)$
(v) $J_{\lambda}T$\lambda $u_{\lambda}=m_{\lambda}\mathrm{m}$od $D_{X}\mathfrak{p}_{\lambda}$ $\sigma z_{\lambda}=S_{\lambda}\delta_{Z_{\lambda}}$
$S_{\lambda}=T_{\lambda}u_{\lambda}$ .
(vi) $S_{\lambda,j}=hjS$\lambda , $S_{\lambda,j}= \sum_{k}R_{\lambda,k}c_{j,k}$ (x)
.
$\tau_{j}=\sum_{\lambda}\sum_{k}R_{\lambda,k}c_{j,k}\delta_{Z_{\lambda}}$ $\langle$ $\tau_{j}\in i(Ext_{R^{-}[x]}^{n}(K[x]/I, K[x]))\subset$





8$\{b_{1,1} , b_{d}\}$ . , $p$ (x)
) $\triangleright I$ 1 $p$ (x)mod $I$ , $\mathrm{N}\mathrm{F}_{I}$ (p) ,
$\mathrm{N}\mathrm{F}_{I}(p)(x)=\sum a_{j}b_{j}(x$
. {bl, , $b_{d}$ } $\{\tau_{11},(" \tau_{d}\}$
, $a_{j}$ ) $a_{j}={\rm Res}_{Z}$ ($p(x)\tau_{j}d$x) .
$\tau_{j}$ , $I_{\lambda}$ $\{R_{\lambda,1}, \mathrm{t}..)R_{\lambda,m_{\lambda}}\}$
,
$\tau_{j}=\sum_{\lambda}\sum_{k}R_{\lambda,k}c_{j,k}(x)\delta_{Z_{\lambda}}$
. , $R_{\lambda,k}$ $L_{\lambda,k}$ ,
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